Genomic instability measurement in the diagnosis of thyroid neoplasms.
Clinically palpable thyroid nodules are present in approximately 10% of the population, although only 5% to 7% of these nodules harbor malignancy. Fine-needle aspiration has become one of the central tools in the diagnostic armamentarium of the surgeon/endocrinologist. There is, however, up to a 30% indeterminate diagnostic rate associated with this technique, resulting in unnecessary surgical interventions for patients harboring benign disease. A second issue of clinical importance is the unreliability of predicting outcomes based either on histologic findings alone or in combination with clinical staging. To address these diagnostic and clinical shortcomings, we have used measurement of genomic instability as a diagnostic and prognostic indicator for thyroid neoplasms. Genomic instability of thyroid tissue samples was determined by inter-(simple sequence repeat) PCR, microsatellite instability analysis, and fluorescence in situ hybridization (FISH) on thyroid neoplasms from 22 patients. Inter-(simple sequence repeat) PCR detected genomic instability with an index range 0% to 1.9% (mean, 0.56%) in patients with benign disease, whereas in patients with malignant histologic findings the values ranged from 0% to 6.6% (mean, 2.9%). This difference between benign and malignant values was statistically significant (p =.004). There was no demonstrable microsatellite instability or loss of heterozygosity for six markers examined in this group. Losses of chromosomes 17 and X in benign disease and gains of chromosomes 7, 12, 17, and X in Hurthle cell carcinoma were observed, although not at a significant rate. Genomic instability as measured by inter-(simple sequence repeat) PCR was significantly higher for malignant diseases compared with benign thyroid tissues, but no such association was seen with aneuploidy or microsatellite instability.